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(57)Abstract: 

PURPOSE: To obtain a laminated chip inductor wherein 
it can be made small without lowering its magnetic 
characteristic while its high reliability is being maintained 
and to obtain its manufacturing method. 
CONSTITUTION: First, about 3400 pieces of through 
holes 2 0.3mm in diameter are made in an N-Zn-Cu- 
based magnetic ferrite green sheet 1 at intervals of 
1.92mm lengthwise and 0.96mm breadth-wise. Then, a 
nearly U-shaped coil conductor pattern 3 whose end 
part on one side is bent by 1 80° to be arc-shaped and 
whose end part on the other side is bent by 90° to be 
arc-shaped is printed, by using an Ag paste, on the 
green sheet 1 in which the through holes 2 have been 
made. At this time, the end part which has been bent by 
90° to be arc- shaped at the coil conductor pattern 3 
is overlapped with one part (about 2/3 of the 
circumference of each through hole) of the peripheral 
edge of the through holes 2 on the side of a coil winding 
core. Then, sheets constituted in this manner and 
dummy sheets are laminated and compression-bonded in a prescribed constitution, the 
laminated sheets are cut to chip sizes. Each cut sheet is then baked at 900° C, external 
terminal electrodes are formed on one pair of opposite edges from which coil terminals have 
been extracted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may 

not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s) ] 

[Claim 1] In a magnetic ferrite element assembly, if constituted by 
making through hole connection of the coil conductor pattern, a plug- 
like coil will be laid underground. To the end face which the pair from 
which the coil end in this magnetic ferrite element assembly was drawn 
counters The laminating chip inductor which is a laminating chip 
inductor in which it comes to form an external terminal electrode, and 
is characterized by said coil conductor pattern being connected by the 
through hole in which it has a larger path than the line breadth of a 
coil, and is located ranging over a part for a coil part and coil 
[Claim 2] A coil conductor pattern is printed to the magnetic-substance 
ceramic green sheet of two or more sheets which has a through hole. 
Through hole connection of the coil conductor pattern which adjoins by 
carrying out laminating sticking by pressure of these sheets is made. If 
obtained, after calcinating the magnetic ferrite element assembly with 
which the plug-like coil was laid underground, It is the manufacture 
approach of the laminating chip inductor which forms an external 
terminal electrode in the end face which the pair from which the coil 
end in a magnetic ferrite element assembly was drawn counters. So that a 
through hole may be located in the magnetic-substance ceramic green 
sheet which has said through hole ranging over a part for coil ******, 
and a coil part The manufacture approach of the laminating chip inductor 
characterized by printing the coil conductor pattern of line breadth 
smaller than the diameter of a through hole by conductive paste. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the laminating chip 
inductor which has the magnetic properties which were excellent even if 
it miniaturized, and its manufacture approach. 
[0002] 

[Description of the Prior Art] As for the laminating chip inductor, the 
spiral coil was laid underground in the magnetic ferrite element 
assembly, it comes to form an external terminal electrode in the end 
face which the pair from which the coil end in this magnetic ferrite 
element assembly was drawn counters, and, generally such a laminating 
chip inductor has been manufactured by the following approaches. 
[0003] First, after setting to a coater the slurry which kneaded and 
obtained the ferrite magnetism powder raw material and the organic 
binder, and the long picture base film which consists for example, of a 
polyethylene terephthalate film and applying a slurry continuously by 
the thickness of dozens - 100 micrometers of numbers on a base film with 
a doctor blade method, the slurry on a base film is dried, subsequently, 
the dry slurry — from a base film — exfoliating — for example, — It 
cuts on 100mm square and the magnetic ferrite green sheet 1 is obtained. 
[0004] Next, a through hole 2 is formed in the position in the ferrite 
green sheet 1 obtained as mentioned above, and printing formation of the 
coil conductor pattern 3 as shown in the front face by conductive paste 
at drawing 2 is carried out. In addition, the coil conductor pattern 
printed on the above-mentioned green sheet has width of face larger than 
the path of a through hole, and it is carrying out the abbreviation 
horseshoe-shaped which turned to the direction where some kinds differ 
so that a laminating may be carried out and a spiral coil may be 
constituted by making through hole connection. 

[0005] Moreover, since the above-mentioned coil conductor pattern 
includes the whole through hole in the line breadth as shown in drawing 



2 , the conductive paste printed by one principal plane at the time of 
coil conductor pattern formation is transmitted to a through hole wall, 
and adheres also to the through hole periphery in the principal plane of 
another side while it forms a coil conductor pattern. Therefore, by 
carrying out the laminating of such a sheet, an adjoining coil conductor 
pattern is connected conductively and a spiral coil is constituted. 
[0006] Next, the laminating of predetermined number of sheets and its 
dummy sheet with which the through hole and the coil conductor pattern 
are not formed up and down is carried out, the sheet with which the 
above through holes and a coil conductor pattern were formed is stuck by 
pressure, and the magnetic ferrite element assembly with which the 
spiral coil which has predetermined number of turns was laid underground 
is obtained. 

[0007] Subsequently, by cutting out this element assembly to a chip size, 
the end face which the pair in a chip element assembly counters is made 
to draw a coil end, and this is calcinated. Conductive paste is applied 
to the end face which the coil end in an element assembly drew after 
baking, by the ability burning this, an external terminal electrode is 
formed and a laminating chip inductor is obtained. 
[0008] 

[Problem (s) to be Solved by the Invention] Although the miniaturization 
of a laminating chip inductor was demanded with the miniaturization of 
electronic parts in recent years, by the Prior art, the miniaturization 
was attained to this by making a ceramic sheet thin or making small a 
coil conductor pattern and a through hole. However, since there was a 
limitation in the path of the through hole which can be formed by 
punching, there was a trouble that there was dissatisfaction in the 
magnitude of the diameter of a through hole, to the thinness of a 
ferrite sheet, or the magnitude of a coil conductor pattern. 
[0009] namely, — although the thin pin for sheet punching corresponding 
to the diameter of a through hole is needed in order to pierce the small 
through hole of a path, if the path of the pin for sheet punching is too 
small — a sheet — it cannot pierce — extending a sheet and 
penetrating **** — a sheet — being the so-called — it will become 
keeping putting. Therefore, when a pin was pulled out from a sheet, the 
hole was closed, or the through hole edge in a sheet rose, and the 
dependability of the through hole connection by screen-stencil had 
fallen remarkably. 

[0010] Moreover, since through hole connection by laminating sticking by 
pressure was enabled by including a through hole in the line breadth of 
a coil conductor pattern in the Prior art, if the path of a through hole 



is large even if a chip element assembly becomes small — the line 
breadth of a coil conductor pattern — thin — it cannot carry out — a 
coil — the cross section of the center section which a conductor winds, 
i.e., ******, became small, and there was a trouble that magnetic 
properties, such as an inductance, will fall. 

[0011] Then, this invention aims at offering the laminating chip 
inductor which can be miniaturized with high dependability maintained, 
and its manufacture approach, without solving the trouble of the above- 
mentioned Prior art and magnetic properties falling. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose, as a result of inquiring wholeheartedly, by carrying out 
printing formation of the coil conductor pattern of line breadth smaller 
than the diameter of a through hole so that it may lap with a part of 
through hole periphery section at a coil **** side, this invention 
person etc. found out that the above-mentioned technical problem was 
solved, and reached this invention. 

[0013] Namely, a plug-like coil will be laid underground, if it is 
constituted when this invention makes through hole connection of the 
coil conductor pattern into a magnetic ferrite element assembly. To the 
end face which the pair from which the coil end in this magnetic ferrite 
element assembly was drawn counters It is the laminating chip inductor 
in which it comes to form an external terminal electrode. Said coil 
conductor pattern Have a larger path than the line breadth of a coil, 
and a part for a coil part and coil ****** is straddled. A coil 
conductor pattern is printed to the magnetic-substance ceramic green 
sheet of two or more sheets which has laminating chip inductor; and the 
through hole which are characterized by the through hole in which it is 
located as preferably lapped with a coil part about [ of a periphery ] 
in 2/3 connecting. Through hole connection of the coil conductor pattern 
which adjoins by carrying out laminating sticking by pressure of these 
sheets is made. If obtained, after calcinating the magnetic ferrite 
element assembly with which the plug-like coil was laid underground, It 
is the manufacture approach of the laminating chip inductor which forms 
an external terminal electrode in the end face which the pair from which 
the coil end in a magnetic ferrite element assembly was drawn counters. 
To the magnetic-substance ceramic green sheet which has said through 
hole, by conductive paste, the coil conductor pattern of line breadth 
smaller than the diameter of a through hole so that a through hole may 
be located ranging over a part for coil ******, and a coil part That is, 
a coil conductor pattern provides a coil **** side with the manufacture 



approach of a part of through hole periphery section and the laminating 
chip inductor to which it is characterized by printing so that it may 
lap about [ of a through hole periphery ] with 2/3 preferably. 
[0014] 

[Function] according to the manufacture approach of the laminating chip 
inductor of this invention, a through hole is located in the magnetic- 
substance ceramic green sheet which has a through hole ranging over a 
part for coil ******, and a coil part in the coil conductor pattern of 
line breadth smaller than the diameter of a through hole by conductive 
paste — as — namely, a coil conductor pattern — a coil **** side — 
setting — a part of through hole periphery section — it is printing so 
that it may lap about [ of a through hole periphery ] with 2/3 
preferably. 

[0015] Thus, by piling up a coil conductor pattern about [ of a through 
hole periphery ] with 2/3, the through hole of the path below the line 
breadth of the above-mentioned coil conductor pattern can be formed in a 
sheet, and through hole connection can be made in a precision equivalent 
to the case where a coil conductor pattern is printed so that this whole 
through hole may be included in line breadth. 

[0016] Moreover, when a part of through hole located in coil ****** 
sticks a layered product by pressure, it is filled with the elongation 
of a green sheet, and it acts as **** of a coil. That is, the part acts 
as a part for connection of a coil conductor pattern, and the remaining 
part of the through hole formed in a sheet in the manufacture approach 
of the laminating chip inductor of this invention acts as a part for 
coil ******. Therefore, the cross section of coil **** does not decrease 
by the through hole where the laminating chip inductor of this invention 
was partially located in a part for coil ******. 

[0017] the above configurations — a through hole and a coil — since it 
is not necessary to make the path of a through hole small and the large 
cross section of ****** can moreover be taken so that it becomes 
impossible to form by punching, when a sheet is miniaturized by forming 
a conductor, the fall of magnetic properties, such as an inductance, is 
prevented and the laminating chip inductor which has high dependability 
can be obtained. 

[0018] Hereafter, an example explains this invention to a detail further. 
However, the range of this invention is not restricted by the following 
examples. 
[0019] 

[Example 1] An example of the manufacture approach of the laminating 
chip inductor of this invention is shown below. 
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[0020] First, about 3400 through holes 2 of the diameter of 0. 3mm were 
formed in the magnetic ferrite green sheet 1 (lOOmmW x lOOmmL x 0. ImmT) 
of a nickel-Zn-Cu system at intervals of 1. 92mm long and 0. 96mm wide. 
Subsequently, the edge of a configuration [ as used Ag paste for the 
green sheet 1 in which the above-mentioned through hole 2 was formed and 
shown in it with the line breadth of 0.16mm at drawing 1 ], one 
[ i.e., ], is the shape of radii. The abbreviation horseshoe-shaped coil 
conductor pattern 3 with which it was crooked 180 degrees and the other- 
end section was crooked 90 degrees in the shape of radii was printed. At 
this time, the edge crooked 90 degrees in the shape of [ in the coil 
conductor pattern 3 ] radii has lapped at the coil **** side with a part 
of periphery (about 2 of through hole periphery/3) of a through hole 2. 
In addition, although the coil conductor pattern formed on the sheet in 
this example was made into the abbreviation horseshoe-shaped thing 
crooked in the shape of radii, it may make a right angle crooked. 
[0021] Next, the laminating was carried out with the configuration as 
shown in drawing 1 , and the sheet 1 in which the through hole 2 and the 
coil conductor pattern 3 were formed was cut out in the 1. 92mmx0. 96mm 
chip dimension, after [ that ] carrying out the laminating of every five 
dummy sheets and sticking them by pressure up and down, respectively. In 
addition, when the through hole where one chip is shown and drawing 1 
was formed in each sheet carries out the laminating of these sheets, it 
is arranged in the shape of a vertical angle by the inside of a coil. 
[0022] Subsequently, these chip element assemblies It calcinated at 900 
degrees C (chip dimension 1. 6mmx 0.8mm), the external terminal electrode 
was formed in the end face of the pair from which the coil end in a chip 
element assembly was drawn and which counters, and the laminating chip 
inductor was obtained. 

[0023] It is from the laminating chip inductor obtained as mentioned 
above. It is the average of L, when 300 pieces were sampled and the 
inductance (L) and the quality factor (Q) were measured. The average of 
0.068 microhenries and Q is 30 and had outstanding magnetic properties. 
[0024] 

[Example 2] Another example of the manufacture approach of the 
laminating chip inductor of this invention is shown below. 
[0025] First, it is length about the through hole of the diameter of 
0.3mm to the magnetic ferrite green sheet (lOOmmW x lOOmmL x 0. ImmT) of 
a nickel-Zn-Cu system. 1. 2mm, width About 8800 pieces were formed at 
intervals of 0. 6mm. Subsequently, Ag paste is used for the green sheet 
in which the above-mentioned through hole was formed, and both edges are 
the shape of radii at the line breadth of 0.08mm. The coil conductor 



pattern of the shape of an abbreviation C character crooked 180 degrees 
was printed. At this time, the edge has lapped also in the coil 
conductor pattern at the coil **** side with a part of periphery (about 
3 of through hole periphery/4) of a through hole. In addition, although 
the coil conductor pattern formed on the sheet in this example was made 
into the thing of the shape of an abbreviation C character crooked in 
the shape of radii, it may make a right angle crooked. 
[0026] Next, the laminating was carried out with the predetermined 
configuration, and the sheet in which the through hole and the coil 
conductor pattern were formed was cut out in the chip dimension of 
1.2mmx 0.6mm, after [ that ] carrying out the laminating of every five 
dummy sheets and sticking them by pressure up and down, respectively. In 
addition, when the through hole formed in the sheet of each above 
carries out the laminating of these sheets, by the inside of a coil, it 
counters and is arranged. 

[0027] Subsequently, these chip element assemblies It calcinated at 900 
degrees C (chip dimension l.Ommx 0.5mm), the external terminal electrode 
was formed in the end face of the pair from which the coil end in a chip 
element assembly was drawn and which counters, and the laminating chip 
inductor was obtained. 

[0028] It is from the laminating chip inductor obtained as mentioned 
above. It is the average of L, when 300 pieces were sampled and the 
inductance (L) and the quality factor (Q) were measured. The average of 
0.042 microhenries and Q is 20 and had the outstanding magnetic property. 

[0029] 

[Comparative Example (s)] a coil - line breadth of a conductor except 
for having been referred to as 0. 3mm — an example 1 — the same — 
carrying out — a laminating chip inductor — two or more — 
manufacturing — random — the place which sampled 300 pieces and 
measured the inductance (L) and the quality factor (Q) ~ the average of 
L The average of 0. 052 microhenries and Q was 32. 
[0030] 

[Effect of the Invention] By development of this invention, even if it 
did not make the path of a through hole small, line breadth of a coil 
conductor pattern could be made thin. Therefore, it became possible to 
miniaturize not depending for keeping putting a through hole, but being 
able to form now by punching, and maintaining dependability. Moreover, 
according to this invention, the through hole is located ranging over a 
part for a coil conductor pattern and coil ******, but since the part 
located in a part for coil ****** is buried by the elongation of the 
sheet at the time of sticking by pressure of a layered product, the 



cross section of ****** does not narrow. Therefore, large coil ****** 
can be taken now and it came to be prevented that magnetic properties 
fall like the laminating chip inductor which the former miniaturized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the sheet with which the 
coil conductor pattern and through hole which constitute the laminating 
chip inductor of this invention were formed. 

[Drawing 2] It is the perspective view showing the sheet with which the 
coil conductor pattern and through hole which constitute the 
conventional laminating chip inductor were formed. 
[Description of Notations] 

1 Magnetic ferrite green sheet 

2 Through hole 

3 Coil conductor pattern 
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[Drawing l] 
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